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*^y Ti#t>IS£#4S:i:, 

mt&eM'fe&^fkfr b<Dttmm 2 co awm ^*m&-t% 
hUie^ * y rmm^m^ti t mrnm^® 

J&co t itlfE fc*- JfWSS^Ifco HJ# £ tfflDiifeWfctfc 
{ft £ tufc* co A^co-o tr— ^ v x ^*&fbfE£ , 

icis^x, 

KW ? 13 0 OMH z Sr*tP« 

#<z>W i> amffl&mzK^xWiYf-tZ r. i: ^iffikt-t 



i»5ft3g 9 ] s&jjss 1 ib*w)w * o &ft&%cm$m 

icte^x* 

mmm 1 coatfrtf ■§• t HfjIBSS 1 coaj^f #±f £ co 

mjiam 2 co t mum 2 co a a^-^mb^is; t co 

M * *u tW5» 2 co W^jlf -§-*tffi#Sco -eco 
>T ^ fc'-y Sr bUIH^ 2 co ttttig&<n v tf-y 
tcfi^- $ -a: 2 C03MS: t , 

wiB^ 1 ros^^antt^si-u stjiem 1 coa*m#±i 

te^co^A^Sr^^ T^-f-5#©t . 

«naifi2<z>at##»fc3e^$jx. «wa» 2 commit -mi 

♦a^Sco^KSAASr^T^i- . 

tfjfsm 1 co UtfJ^-SHf *I3MS:co i: mt&m 2 co ffi Aflr 

*wffl*«romAi«5inuc3»^$nr33 •? , awaas 1 co 

sutam 1 cota*«-§-ifite^coa* t mibsr 2 «>a*flr 
-§-±i@^cota^jt^D&w^4ti^^t?$^, h 

^-co^^f-yv-x^lbf^S:, mJl5^2cottJ^f 
flWatflcti»J»#IB; t flWB!B 2 coffl^jlf #±B*i^co SfjIB 

t»jjWll 1 ] l**3Sl Ote^co-v^ ^ niS^jg^ig 

K-e>T^o*fflK«Ct|MB»*«. 1 3 0 0MHz Sr^tflg 
icco w 9 n KMftticEo Ttb^S rtSrtttt 
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[tt#?U 8 ] gjfsf&S i 0fE&<7>W ^ ajg^felfrt 

flnE^rofflA^fc"— *v*js£3Mfcs« % 1/4 sac 

[ft*«19] «3|»SlOIEi©W^BjfifljWW 

[»**2o] «*si oiatt©w^oas«««Ji 

miEffifeoMjj'f *v—y**&±z£&c& % mum i © 
m urn %*tmftwt. t hUib^ 2 <© tH2H3-§-*B«#« £ K*t 



wiHrn 1 wuwrtt i , 

swa» 1 co a^jft-gr t Mfsfis 1 co a^it-§-ii®^s £ w 

v srttFiem 1 <o mxm %<o m m ^ 

aWB»2<z)ttl*flr*S:*Bffi-t-S*IB:i:, 

tcgi§- * it -5 If? 2 £ . 
*WB» 1 rog^Jgicfe^tU SUfBJg 1 roatfcflHWI 

UWH» 2 ro»6-^IWc«# * Jx, ifjfBjg 2 co tH^jlf 

«iiE» 1 ©ta*{»-wHi#»<oiittjfci(nEJB 2 c^m^if 

swam 1 co m^flr a^j fc ifjiam 2 c^ a^t 

(c. fluiamicotti^if-^iSit>i^a}ctiw$nfca*-^ro 

IfrRttAMtt^A t ttjfEm 2 w fltFlB 
Sir. 

suih^ 1 rotb*ft4*»ffl#«i:<75ai*iiytt-&*tt. Km 1 
mm-tzm 1 ^ w t , 

tMam2C7)ttJ^1f^ii*l^(73tti^}C^$tv. R«2 

(73 m^jfs -§-±i*w® <d a* * -y *s# * 

mm-r z?s 2 <D$m* s-M^-^fat, 

[»**2 4] &#m2 s&mn-rj ? ammm&m 

$ DftAfi#CitMB3»0I« 1300MHz ^^tf^S 

s ^ a Kii &%Wi8». 

t!t*«2 5] «**2 3fE«(7)W^D^ig^rtB 

m*m 2 6 ] 2 3 fa&co-w ^ o &^&tscii 
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[«*JS3 2] »#55 2 3«EitoW*oRffla«fcJ« 

i«riass2rofflA{t^ffi*»fcm-ate»w s . mm 

AAffit-S-fctfG-Siv r«M^M#S^f)ro« l rota 
£ ft 2 tb^flT* i row »cJc&««±Tfig«iB8« & 

ffifefd i * t itwe« i w ai^«-§-ii*i#s £ <*> 



Bfifam 2 ai^flr* t mzfg 2 (75 m*rtt** i¥R £ <*> 
mk*&£-**u tfifam2c7)ai^m-§-±Siti#sroA^-c(7) 

{Cg^ $ 2 £ , 

mm i ©m*flr*««#sk«>uttj t mum 2 oa^it 
£ roiw»c»^$ixr*j 0 . tfrtefg 1 (75 
a**! ^•*s*i^S(75ifjiHt±i*<7)'fiti&tfjfH^ 2 (Dttixm 
fmm^&ontmmttctt Ltwts r <fc (c j; o r , 
tuiEig 1 rom*«*wffl#*roa* tiiWB»2 ©tuAfflr 

-§-±S*I#^<7)*afeK(7)ii«Sci: LTffiftt5»*5-fv 
SWa*2©Utt«^«*««H«ilc«t***u K^2 

m-?-{?*&mi&%cmm/&>K 1 3ooMH Z «r^tfig 
[M*^3 8] &&%3 6%m<D^ ? ammm&m 
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[»*«4 01 ft** 3 6&&<W"f ? o&ffi&&cm 

tr. IWSfcliB^y hv—9&^tt^ k%afmftZ>-*"f 

-rs^r 9 u&mi&mim&o 

me* 2 <d m*flr**«*«»=*rt-6 ttj±2gas . mie* 
* BflfcJiSHSfctgtfSg,, 

11**14 9 1 sM^nir^-f 9 
» 4: m 2 (omuis* t <d maatm ±.-vmmM&*vm 



■TZXTyT'k. 

wia^^ y r*B«s»^ifl;waxj4: ttmt°~9mm&^m 
se* * y rmm^®.<r> t me t* - * nm^ftn 

W 2? eScflRSWMEiitf. 1 3 0 OMH z -kStsmtW 
W 9 cWSti:ioti^t5 r. t *%mt-i-Z>Jj 

fee 

[ft** 5 1] »#Jfi4 9fla»ro*jSfeHJ3V^» £ft 
ll^&ffi^-SitfJfE^xy^;^ IWE«*fhfft*»3J*^ 

[«*3S5 2] s»*S4 9iaaro^fe»c*3^x. mm. 

ts AAlf tt5 ^ r- y ^^-^t? C 4: Sr^m 4: -t" 

^loffl^f-§-Sr±i*I-r2>BtJfE^xy^^ ^fy^^fc 

m4:-rs*)fe 0 

SHMimcfW ^ Srtbf^^ *S ^ 7 1 y ^Sr^t? r 4: 
■f5^7 x y^ , 4:. 
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4. 

tfjiefg 2 <n\&D\iz% t mtzm 2 w tuMt^m^ t <o 

ffJfBJg 1 (75g^f£(c^£;ftfc#M&£^T , IMZm 

i a^t ^m& 7 £&<n'®mxj3 ^^r^-r^^y 

tUfla^2c7)S-a•^}cM#^i^fc#^&^v^T, HUflEIB 
7"4> 

sufam i © ttiAif f^mm^tkcD t suiam 2 a^it 

Sr mm 2 (75 ffl*«*»««#lftK>fltrlBia*»c» LT$iJ» 

vf-^^^aEsaBj^fc. ffifa^g 2 (75 a*Mt -g-ttffi 
itixticte&zixtcmmcx^x, ms.-?** t? ammm 

B&AttftJtMBSi*'* 1 3 0 0 MH z «:£tri|HBc<B 
5 8 ] 5 6 fEg^^jSfelCfcSI^T. 

[ff*S5 9 ] ffif#£5 6fE*fero*&iC*i^-C, 

&£tizx? y7°*Sts^b %*rm ft ZJj&o 

[«*«6 0 ] ff*S 5 6lS^(7)^}Sfe^*3l/>T, *§* 



[lf*«6 2] f&Sj&S5 6tatt<73^fe|C*5^r, HfjfE 

m2»tb^f#§ri#*i-r2.tfjfa^7 i y7 B ^, ^y^At 

6 3 ] «b*tt 4 itll^ t #&W £ tilt-* 4 P 

ffltEm 1 wa^is-§- 1 msm 1 rou«jflr*«ii«*iifti w 

t. 

tmm 2 (75 axjfs* mits^y^fc, 

ffiiam 2 rottWjfS* t Wiam 2 ©ajM 9fMf^ (7) 

Mfc*fr3Hfc*2©»fr*«*:fl^-C. SfIfE^2(75a 

1 (75 a A«*Wffl^l*<75iw«iA* fe^7^tS^f? 

sfnam2(75S-g-^ic3g-§-$Kfc^^ffl^T, swafS 

2 (75 mjjin&mm^&c&fflffl^jj&'U r^ts^f? 
t°4. 

suie^ i roaj^itfUifsroa* t iutam 2 roa^it 

^BUta^ 2 <omtite-%mm^m<nmziiiX)icmvxftm 
nrtiaot, sute^i(75a^f-§-±s*i^(75a^ 
4 ment 2 roai*flr**«*«©MA t ^iDi&^^4ti 

1 <75 tttfjflr *W«^«*c««*Jxft:J!.*»rt<7)iifflf^©^ 
^f-^v^«gM^S:» IUfB^2(75a^f-§-li*I#S 

iWEtttnw«*« t msm 2 (75 a /Hi **B«s#nro gns 
a^jt«c:M#^ixfc^{cioT, «ew;br«s 

ft. 

y M7 - ^ #^fc ioT> 1 (75 a^it-§-*i*i 

■yt. 
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-ft. 

M &3£<o|g 2 »cMHKJc-fef b <r>y( ^ tf-y^* 3rt&tt1- 
S^y^i:, 

-f^oSyaas»*IMi»^. i 3 0 0MHz&-£tri*t§:c73 

[ft*«6 5] t»*«6 3|H«ro^lSfe{c:tJV^T. 
BWfc&iltlW-SlStnE^y:/**, flftflejeifcmft^ifcP-? 

[IW6S6 7] f»*«6 3fH«(0^fejC*3^T % J@fe 

y rst^comm^wyt^^^r^ y rft-^-sr-g- 

[0001] 
10 0 0 2] 



±1B<z>ttB»c^Lfcttfttffcfei\ fig 

[0003] ^Swffcflif ip&tgXNi, A^3lW L~<A- 

S6*lHlKBtW-d*K**ixft:. r.ix&.roKW-^fi, 

[0004] K'v?^ SUUWBH:, 1 9 3 6 ^JCW. 
H. Dohert y SzKi. oT*^{c4ilt$ixfcfccD 
"C S "A New High Efficiency 
Power Amplifier For Modul 
ated Waves", Proceedings o 
f the Institute of Radio 
Engineers, Vol. 24, No. 9, Sep 
t emb e r 1 9 3 6 X-W8&foX^Z>* 7c5fe<i, (£ 

fgft PI "9 »I4 &»fcft (t tt«ft bftv^-e, r ro|5ffl 
[0 0 0 5] K^y-faWMBSW>**-CI4, ffl/7i4S<afP 

2 conmrntm \> * htix^ 1 ntgmmcmm*^*. z> r 
—9 1 zm^tz h'^^mmmmm^m 1 icm^tz, 

rcoEtt, "Radio Engineering H 
andbook, "Keith Henney, Edi 
tor— in — Chief, Fifth Editio 
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n, McGrow — Hill Book Compan 
y, 1 9 5 9, pp. 1 8 - 3 9 K 4£ <bcot**>5 0 * 
fc. hV^-fSttBWISfi, 1 9 4 0¥CT. H. Doh 
e r t yftfc**feix;fc3fcS«frtl5 2 2 10028ft 

**VT*bKit*l* rixKMU &2ro«-?#c«1f 
14, 3EW«*»*^^A'(Z>^ffl}W<7)|Wtt:»f^-e-f, f 

[0 0 0 6] RFjg(Z)Bi@»i(ifi, *0£>;rVC*5»5 1 9 3 

iT/C^fe**, H. Chireix, "High Pow 
erOutphasing Modulation", 
the Proceedings of the In 
stitute of Radio Engineer 
s, Vol. 23, No. 1 1, 1 9 3 5 (C i o T *#3 

JC3fc&£*tfc„ :©Chireixftl:i57^7x 

J4, JfeJC 9 OSitftS^ffi^S' h y — ^ 9 OSiSK 

{4\ **u*h,0>fM*i, *ix^»c*j-t-SS*fri6]*aHtt 
tB^^-y/U- (wobb 1 e) (5*0 

<b£tf>**y T»C*fL,T9 0fl?4fcHafc«:<boRF» 
SratL/CVS. M*rolt-§-*s, 1 tt<n&m 

p3#cDi#l>iS§f4, ^<KClB8»-ewai*ix, *IEK*I* 

<£>}f A-fitl (insertion phase) £r{&# 

[0 0 0 7] #iSA»cfc»t-&7*— if<7>^<^ h/WfiJli, 
^^^fetori^LTV^. ChireixftCi 

&fm&5-z.?>^tt:tem^f£^=. i:tj;s 0 chir 



S&fWMfcU Ch i r e i xM<^frCO£ 9 

[0 0 0 8] — JILT K^y-fa*MB»»J: Sic*,*.* 
4 ►) »f Ll/^iSfeli, R. S. Engelbrecht 
and Kurokawa,"A Wide— Band 
Low Noise L — Band Balance 
d Transistor Am plifier", Pr 
oceeding IEEE, Vol. 53, pp. 2 
3 7-2 4 7, March 1 9 6 5 tCfS«£;h,fcK u 
rokawati S 5WK*fB»0>SEfl5-C*>S. 

(input excittion)j) s , iSA^^f^V 
y V -*y M7 — ^£<£>tt*S^9 0a-?&5 2o<D|BJ 
— a>*B«»fc-¥;te>iT.a. rro2oroJt*l^<Dta^j{t-§- 
(4. t> 5 1 o<z>i£A W 7" 'J y K ■^yM'^ (c*5i^ 

fc*W4» &co« 9 (1) r-v^-f£L*|MB»t* 
fffrixTl^S, A^JtwtJ^S 2o<7)ififB^ro/^T^,^ 
&3CX-t-*r£tt*?*>ixfcu\ HISS, ¥flffbfc*WB»-e 

{4, w:/y yh'-^yh v— ffab&ttm&nmg: 

X, mmXltt\,\ (2) /W^JyK'*7h7-^ 
w^jcj: "9ia^to*6>Jx*#liMBBS<oaAH:2o(© 

f-fl^7 h y — sf CO* co 2 ofltfSflH&roKSWtfBEfl? 

[0009] *K»M36««*SEflf«>ffl3f SrJftSaU^W 9 
[0 0 10] 

[0011] *3B|fja>3Efc* i6*J{4. ^Sftf^-r/^ 
m^l 3 0 OMH z8t(D-7-l'^ n^jgtt"Ct)#t 

[0012] r^^cos&tfi. -v>r^DScAffiabtfK8» 

•CfcoT, A*<a-S-J-Je^*iX. (phase 
quadra ture) fc&t&SkfabV&h 1 coaj^la 
*i»2<oW*1t*i»MKJK««Lh-C««aB«S:ftEjs« 
««l^ril#ia!*»e>a>JKi(oaAflr-»*r*B« 
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»^«rofflAlC*tL.T1W»^-Sr. tJCfcoTdf-^r y Tig 

tti* tf-^ *B#iS#©ro a* t tfiixfflfijte 

^)K*C*StIS«. 13 0 OMH z Sr-gtri&gcW W ? n 

* v y T\t%<r>mmtmWyt^^^^ 'J ris -g-fc-g- 
[0 0 13] *58W»BWB:, St-. o«fl|jS«c 

±B*i§§t?fcoT, A^t -s-k^ (Dm&ft&^m 

b*h<»^\n\&M%%t%2<n\&M%%h ff»M tc J£tt* 
Ji-e««BB»Sr^i«i-5*Si:. IS l ©UWrtt**** 

■i±.S^2co#S£. ^icoS^#S»c^$ix®i<otti 
t>m%mif&£Wi<onmW*:'<<<7*-tttfkb., IS 2 
©i&#ti;^$^f 2 roa^ff ^ffi^SrofKHWA 

^3 1 is 2 ©fflA«*»Wi**©ma t »Mide-©-*jxr 

13 <9 IS l road*«*««#«<otb*ro(fc|f SrJR 2 offlA 
ffi-iWMB¥®©Utfjfc*t L.rifiiai-t-5 rticiot$i 
ttttrtt&it«4W0> W A £ IS 2 w atatir-frflW^JS:© 

t brat*-*- 9 -y ^3M& t . tt#gfl«»#i» t is 2 
m mmm*>m&> mx* > v—y # 

St. Sr$tP^>r^otfe«aS«k*tffl»?fetim-<5r4:Jc 
3 0 OMH z ^tsWk<D-^y( ? DjS^jS^CSoTft 

tfmb-t y rffi ^Sr-^tp. IS \<nwtoK*% 

m Hit sh^sm*?*^ * 



i&s&tt » is 2 m*fe%mmmz. mu $ jx^ahhwa 

^>(c*H--5A^IEt!)^-<>'HC e J:or^:*$ixS <> ISltf) 
[0 0 14] >M&9l0>BWl±JEte» W^ojSfflSi»l|| 

33M&£. »iroHj^a-gri:»i<©aiA«*«IWB#IB;t 

^2roa^m-§-£^2wa^t-g-ti*i#S£roM{c 

SrIS 2 rottj^Kf-^roaWM v t'-y 
flE»¥ft(cl»d> ^^2ro W#«»1M» 

*>fsi<D mMt^mm^&c<o sris 2 
taxm ^-mm^mn mxtm2<D mum ^mm^gkn m 

®.mm?*m 2 n\mte*ms&ttvtw&a&>mkb 

- * srtujw ^ ^s £ , fiffl a*flr-WMB#«ro m*> 

it5$2WSJt4yM7-^#Si: 1 Sr-^tfW^p 
W ^ DK^KSSc*i*I^(i, 13 0 OMH z Sr*tf«[* 

y » 1 wta^j^t ^wffl^nkH:^ y a t 

y * A fc jdiNgfle^^ ^ Sr-a tf. ffi^S^-^ y M7- 
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[0015] *mw<Dsm±. xuu ^«ist^^ 

\zm&i*Mz. l fem. J fej8.^fkfrb<D'% l l roaWff-§-£ffS2 

s^t, ^^^A^w^iroa^t-i-sr^^yr 
n^^^^xmwr^^-yy't. Jg*tfya*Ifi! 
*» fe 2 <d awt *«r \> ^xmm 

«roui>!j»c»briwaht-ar tjciordf-^ y t*mm§ 

fi, 1 3 0 OMH z ^-atf^^co-^-Y n&M&afclCS 

^iroa^ff^lt5xf77 , l± > #y 
[0 0 16] *J8M©lWtt, ^-tti^ttt 

i <7? awm -§- hn&2(D awft* 1 <d ma&mm±.-emeMi 

t rofWc:JISa-£*i,;fc3S l ©MfSSrffl^Tf l rotttfj 
-©-a5i±i^?-Y — yv^tcSE^-^-ar^^^yT 0 ^. J&2 

£fg 2 awt -©•roaw-i' v tr— 

y y* t . « i © ttwj«#nMi#«<z> aw £ jg 2 <*> mum 

tctii© myjit^mm^m^tati^ms^ 2 rota 
tH2rtc *t L-c«»t5 r. £ k <fc o r JR 

1 <Dtt?im^mm^®<nmxtm2<Dtii7im^mi>m&: 



ffi^<D^^\?-yyxm&mft*%i2<Diii*)m^m®^ 
i » 2 © a Aflr-9d« ffl*4fc<z> aw i jc^-g- $ ^ 

ife&£*b-5. K-^-Y 9 D«^K^i*S^{i. 1 3 0 0M 

y rit-5§\ si^fit^Wf^tyr, x 
roaiAif-§-sr±B*i-t-2>^x5'7 o (4, ^fy ^Atsn^Wflc 

[0 0 17] 

T^obti,. 2o<o^£^&/S<,>T#j££jT,i£vM3bs£«r« 
^•t--5K^l c K^-r^a±B*I^^^ti-rv^ 0 low 

48«?M'-n6, 18(i, *t!)7X^f 12 
(75^ JyK22i7'l — h 2 1 t Sr. f— 1 4 
<n>7 y y K 2 5 t -7° \s— V 2 1 t fc. -tix-eix^'f 
3o k°— iJ'K^l 5 1 4B/^7^$hrK?, lEro^p 

ixri/^S. w<7) l/4tSS-*y hr?— ^ 1 6, 1 8 {c J; 
»f4, l oro B0±g(>I^Sr aWri^fg 

[0018] 12 2 oro*B«8SS:^rf*— «(D K 
^x^M*B*I^2 8*s^^HT*5f?, r ro 2 -o<Di$mw 

6 0 2ocoit*i^c7?ai^j(i, m&tii?)icma£iT,T\,^z 
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2 tt, * ^ y T*i(il3§3 0 ICMLT 9 Oaffiffi^fh-S 
«fc 5 fcUHttSixa w £ Ktt**;ft;fc*\ 

[0 0 19J 0 2.5^111 3 tCfcl^Tfi, Ib^(7)2oroffi 

<Z>ffiS£f4. A^«*^fc'-^±i*IS3 2**>£-&2>iC 
OK^^S^^CS,, fc'-^ififSSg 3 2fr*7 

±xib<o. ^^yris^sowta^w^^-t-^TA^ 

R/2(C-^x.lb^^„ l/4iS^-7h!7-^3 4lCj: 

r-?£>5„ rro^.fe-e, df^yrt|itii^3 0{c*5»t5x 

B^±iit>l^co*jScoft^?r2fS(c-t-Sr tiCfc 
t5©?> iotrrof^ 
[0020] m2{cm£i\Tb^z>ii 0 1 orofb^roffiss 

14, fc'-i?ti*I^3 2*«Sfn*-a:Sco{c4-^^A*m* 

fi, miCRT?fo2> 0 l/4i6S^^ r-!7— ^ 3 4WSffl 
4rHMSBtt» m^Sr-^wft^R^-ea^ MA 

So 

[00 2 1] H(C|2l2JCi3^T, rtUb<7)20K)ffi^<73 

(cKH-$ixT^5<, Mc±m.m^m±. ^(o&f&xm&z 

3 2I4U<1M^ (conduct heavily) L 

«r£>5„ fc'-^it*I§§3 2(i, JOcr^-r^c&stc 

<d munmi-t * ^ v r ±g<i>i§g 30*^ ^fc^A^ v 

#5<fc?K-t-£ 0 m2w^SS{c*t-s*T?^ 
<, r©^T?, r*B*i§§3 ofd^waj^S^jro 

wj^w 2 ocosss^.^^ww^fi, f-^ 3 2 

(4, iI#WB^*I^as|&fnU6*£B$.6&jg£T6 d 



[0 0 2 2] &J;i|2]4{r*5^T{4, -^-r^ajghV^X-f 

^Jit^M'T"; y K • *v h7~? 4 2 t. **rVTt% 
m^30t, t'— ^±B4S£g3 2 -^^c&K^tV 
M-t-y M7— ^ 64i, tU^S^-^y M7— ^ 6 6 hi* 

a*ixr^s. dr-v';r±i*i^3 0ii. &M^*#m# 

Mh7V^^ (MESFET) f/'!-l'^4 8(C^ 
SixfcAASE^^y hy— j?4 4SrflKATU^S. MES 
FETr/W^4 8roaJAll 19^^^^-^^^ 

t>^£;fr5W?n&K^-7VSI*S' 6 4 tt£ 

sattSixri^s. tr— *kmi»3 2»4» mesfett* 

X.Tl^5„ ME S FETT^-f 5 OCOdtl^Jfis 

Wm*V hV— i> 6 2 W;? cffi h 
17-^6 4^:. WASE^^y M7— * 6 6 i:K:S8B5*ix 

[0 0 2 3] KtFM&'^-fV s> K M7— ^ 4 2 

©SrtBHu ■v-f^DjShVN-7 l ^Mii*i^4 0ic:5 0Qro 

Hc, (9 0S) ro{sfcfiaE*s*>SJ: 

Pfi|H]8§ic{4, rro^^t?j;<*n^ixfc^J?r^(m 
ii, r/^^f- h ' 7^^ • TJT"^ (branched- 
line coupler) ?> h 1^— ^ • ^9 
S/K (rat-race hybrid) >fcif#< COS 

^ nKsmw#-< «>»Ba«#36> bA#-5rt6-e& 

[0 0 2 4] Pl-(DA^I^7h7-!7 4 4, 46 

MESFETfgftr/^^4 8, SOroAMf^ 
Vt°-^^=Sr5 OQlCffttStfJ^ftctl^o r 

iciot, SltL^ A^i-iJ^SfiSA^c^^S 

(1 u m p e d ) M%b$.5t (reactive com 
p orients) (-i^?? ?RXf* r'^f) bftWl 
(distributed elements) t 

14. fgtbMES FETf/^^4 8. 5 OWATJ^K 
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[0025] |g|)MESFETT/^^4 8, 5 0(4. 
«>1HKl#*li, At 3d (G a A s ) MOSFET 

#<z>_kfc:a> 9 ism hW&tzf-i >"£m&tZ%ZJ) t Xtb 

[0026] Vfc*— ;?Vj* • b 17—2? 5 

4, 6 0lt mgbf/UX4 8, 5 oroaa^^jc^pfc 

M7— ^ 54, 6 0(4. 7/^^4 8, 5 0*^©^ 

t©»»^ * ^x Sr*/Hku*rtixtf3Se €>i* , ftfi 
rJx&JB^Tfgi&f*^;^ 8, 5 0»ffl*» 
JC fttfra Six-5 tSJft'-W T XttJEicft- URF BHicMSS* 
■¥xl^„ otitis RFmMRZ&tt&*vfr<»74A'* !)y 

sfet4, ztiz'tHommf 'U * 4 8 , 5oroa^*?tc 

t3^X*S-Y* h - ^^^Xtel/MigSv-l'V&ffl 
v^li:i?fc5„ M7— ^rix^'ixroaSB 

b - vttflsfc (Ji; A/ if W*»3S** ^#I4> flHMNNf 
if— yi^asttflteih,* X o »£, ftJS<£>^s> h!7-?& 

[002 7] f 2ftS«S^^yM7-^5 6> 6 2 

{4, (aSl6tUc(4) fDro-i-y^-^S:, tgfbT^ 
-r^48, sorofflMfl^^t, ^ff^ffi^m2 

*I§g4 Ot7?tbf^<C»4^-C{4^^*5, m$ftGD|£2#:iS5P 



5 OrtJCSW^-lirSrttci-oT, ^^5?!j^Sr(&)± 
[0 0 2 8] W^oKK^-d^y M7— 2? 6 4 

Lt 1/ ^-Sm^tClgtbx/^ * 4 8 , 50 <D&o&G$S ^ V 

tf— ^v^jc^L-ivrnt-Y >-t°-^>;*Sr;rt--5tB5:# 
SWvf?- ^-efoSo R/2tRi:ro»f>2Ri:R 

mW £ ixfr tfixtffc V \ fcfcU r r-?R(4fgS>7 ? 

mMRV <4>Lfcixf4) *B»fflS#<Z5W2r;flS» *?f7- 
9 6 4Jc.fcoraC»$ix.B. L*»U #*fc*yM7— * 

(4R<7>HS|5 (R e ) 
[0 0 2 9] \£JM&*V W — 2? 6 6(4, W^nJS 

■7-/>T?C0 5 0 Q i;:^j&-t-£„ A^S^-* ^ h !7— ^ 4 
4, 46W<fc^C, m^JS^S' YV— ^14, -^■Y^n 
iSSWw if <r>W!m.\z. t>m*a<n&ffi*m ^XWiftZ in. 

[0 0 3 0] X(CHl4{ct5l/^r, dSfK/^wM 
4NiW4 0(UiiS--roA^m^(4, A^iE^^T"; s/ K 

•^yM7— ^4 2roA*SSHFH-^?ie>^*. ^r^^ 1 

A*flT-S«. AAIft^^^D yK-*yF7-^ 
42©2orofflM-f43, 4 5JC#ft-|-S2o<7)'lt 
■§-Jc57#J$ix, r*L6><z>ft*tt9 0Srottti||*^ru 
A^JS^^ ?h7-;44, 46 *iv€fix«5A**7-H 
^^ix^c AMftW^J?K^^!7-;4 2 
(7?^i3rottJ^^-h4 114, /f-f4 3, 4 5i>£>»S 
/W«**«S&*-a-S 5 0 QOTigfeif- ioTrt^XI4^ 

— 9 4 4<Dttl^J»Cj3U->rffi*id«^T?V>a7K— Y4 3 

(4. =Jr+ y Tmammi>7 t 'U ^48 wa^jcs^^k 

^ 0 -VGCRl)t-VGPro/^7^tfflgMff^5 
3 , 4 7 (4s WMte**'**'* 4 9.51 ■Ztlt'ixlC X 

^M^?M7^4 4, 4 6&^-l-c amf'* 

^^48, 5 O-tix-^ixwAAiS^U^DSixS. IH^ 
ic. A*at**y M7— ^ 4 eroWAtt, t 4 -^lf*I^ 
3 2 m&jf'U * 5 0 roA^3(cS^$ix.5 < , 
7/^^4 8, 5 0W*a*?(4->A—-XC^Hfi$ix5 
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[0 0 3 1] MESFET|gtb^M^4 8. 5 0(0 tH 
Jjm=Ftts «8bftW (reactive 1 o a d W 
^t: 0 — tf^Ts - *y yy — ? 5 4, 6 0^h^';ft,<7)A;*J 

17 — ^5 6, 6 211 *H^«>*2W*a««ftV^^ ^iffi 
^©l#-Mil»«r*t. JWWflWvt?— *r 

^•*yh7^54, 6 011 • 
^ 5 2, 5 8«r^UTRF«lftldB#*nfcJIWB«r*b 

o£^bTtt^£io,£o *^yT*«Biaft9 5 ^^4 

8 0>titf7fl K^f>fl*y h7-^ 6 4(7) 

^ 6 4(0^(0^6 5 fctU^jffi^^2/ M7— 9 6 6 CD 

S34 0<z>ffl;*|*ZMl M*«E#*y M7 — ^ 6 6Wttl* 

[0 0 3 2] W?PKK^f-fi*yM7^6 4|: 
iot^i^^t y Titffi#g3 0^b<^1t-^tC*H- 
£3EfcS9 0fi<Z)iSjffiK«fcoT. Klc 9 0 JKaSSi Ufc 
— ^*tl6B3 2*»6>(©«#astblABE#*y M7— * 6 6 
^A^Kaav^r^ft^tttfJW^+So -Ml (-b 
»LfcJ:5K) ^^-Y^ojghv^>fSWI«»4 0 
K^5i*«»liJ*taw*tt-e*t 9 T±f *I£g3 0 

JlfeixSA-e**. fc°-^**I^3 2(7)2gag*(7)Si«5: 

[0 0 3 3] * 9 Tit«» 3 0itr—^Jil«*3 2 i 
fl *^ix^A*^«wie^T^T^$ix, 
rlB»7*^-Y^4 8BBa-CX»4^FABft (rco^ 
fl ABlMim*A*it*^»WftjE^aeft«>l 
8 0S£9 3 6 0JS<t^/J>^<»f^r^) Tf«b- 

*I#g-?»fH-5o *«)J:5ft«irfWcm-6ill«I*-VG 
C/^7^M-VGP/^774 5, 4 7^ fglbx 
/^^48, 5 0<D I -V«rl4^e>*5£*JxS 0 fc&M 
H^^ltb'tt h 9 >- $ (p s e u d o — mo r p h i 
c highelectron mobility t 
r a n s i s t o r = P H EMT) toWfeXZXi.^ JfffiS 

[0 0 3 4] E] 5 fcis^Tfi -^^cr&hv^-r 



^Miti|®gg7 0(7>»ig|©S^J^$^TV^5o -e-f*n 

RW"T*, LT130 OMH z iCfc^TftjSfclbtfs 

Sr-T5 0 A^JitftW^y yK**y M7-^4 2fl 
3 d B^jEffif**;* h U y^>r V • ^^7& 

V KW^^ Vtfat.— <£>N arda Microwav 
ett$S3t^^-T ? /U#-^3 0 3 2*C£oTj| r #>[b£ix£o 
*^7 4 2CQ4o<737tf— h(Dlofl ^$5c^5 0Q(Dffi 

4 2 <73 1> Kfett £ ^S^iC iot4 c sswm 

[0 0 3 5] g]4(7)A^jS^lH]S&4 4. 4 611 11 5 (7) 

^y s/ K • M7— ^ 4 2^b<D0*SlU ? — 9 0JK<£> 
U«J^ '<<{T* • (bias t e e) 7 6. 

7 S^ixfiKw^^ix, rixkil -VGCM-V 
GP/^7^1E4 5 % 4 7§Mf#^>r ^Jitcco^r^i: 
JB^&;h,SJB#*#:=XAfl 2o(7)ir 
* y v 5 ^ KO. 14 Ij^QO^&CDmWM^^ is7 
2, 7 4-Cfe9. r^6>WfiStt^UU\ 
[003 6]/V7^'f^f^76, 7 8^&(DiiiA 

fl Sico. i4Wyf(7)I^t? y^i/K 
HlWliSW 9>fV8 0, 8 2ftffl^T, |g»T f ^^4 
8, 5 O^ip^^-ri/^RF-r^ h • -7^9**}- 
^8 4*C«-&SixS 0 rtL&GHBflr^'f V<b^U^S£ 
£r^UTl^£ 0 /^7^'r^f-7 6, 7 8(1 * 5 7 

^fsum^i 16 1 2lci:orM^ixSo -r^ h • 7 

^f^^ft84(l Wfl*2 4 ^/K7)M(DTa/N i/ 

w/Auitttv^D^ m> ^^^sjttc^y 
^ (ai 2 o 3 ) <z)ffi4EJi-cii*ja$jxa-e>f^ojera«i3 

mrnz^&o ismrf'*4 * 4 8 , 50-^ *fctg» 

f/^^4 8, 5 0^b<DSS!Sfl ^crft*39f|HlK 

KffT^asw^-^fo^ 1 ^K7)i:g(DAuy>Y7i: 

[0 0 3 7] fgtbx/M^4 8, 5 0iC(l -^ih^^ — 
-fer ^ 7«>H7> K— <D -tX-^ttMik&ME S F E 

t8 4 rt^^i^^v^w^jitciR^ fetter ix 

b^BISfc^^^tt, O. 5 um(DV— hS^rfco6o 
^ 1 0 0 umi^y- b ♦ y^btl/^o rtl 

Mmt;Hl 5 um(Dy — X • KK>Bt*5 0MmW 
^^^/KW^lBIWSr^So 5Xl0 17 B^/cm 3 -e 



- 13 - 



(14) 



Hftffl ¥7-22852 



At/ K W V • J4, -tiveWia* 20 w mi:30w 
m<!;"C#>So 

[003 8] 2fflii\&>1tlb\Z. m 4 ^ UfcfcBBifcfflM' 

vfc'-^v^ -^s/ hy-i? 5 4, 6 o&#2KiftmK 

fSJIft* V V V — 2? 5 6 , 6 2i: fir (7)0Jg||^J-ei4^ 
IS^tV^. =&MES F E TfgEbTVW * 4 8, 5 0 

1161 2tf>S!i0v-W7;* • x-r — 8 6tr<tor-^x.fe 

iV rffVWT.* • 7^ — 8 6fi, oJS hV^-Y 

[003 9] JfclcBl5XtWa6*:#flai-Si:, E)6(C 
f4, 2 5 ?7iW5:(D9 9. 6%roMfi^lt-^»7;i'$ 

? 6 4 £ tti;*jg#* y h 17 — ^ 66t tf^^Tl^So 
3EftS*$Sr*f S 5 0Q»7-f V*SSte±.|C7">J ^ h 

— ^ 6 4i±, 2 4 ;MI^7 0 6 ?/HO*$©#-5 0 

3 5 QUWjS^s/ M7 — ^ 6 6 <£> £iv 

;?6 6f4, 4 5 5/M>I"?6 8 6 ?/K7}#£(D 
m— 3 5Q-^-f ^n* h y y?&m?<t VSritfcl/ 

*i|!W<ell8ic«orfm*iTj3») % Jaf£ 1 3 o omh 

z<7>^ff^K^CT?C0 1/4&ft&*-t-,, 0 611, 

[0040] 5 0Q^y^y^'7-ryis:ro& 

600ji m©ME S F E TCQBi&A^-l' >^ 

ftfl?>f^vif-y^ (r) rrm ten 

ftl/'' (not wel 1— def ined) A 1 



[0 04 1] 7 8 *&mt%> t , Wi? n 

RK'V7VMif*B&g7 orolg&fcflj (07) roi 300M 
Hzroittfflffc (CW) roli»eoT-C0>i*?&«>fW» A* 
(dBm) SrBtttKttiAS* (dBm) -HEWdiicL 
Tlgmc^iv (dBm) frWMiCSb* 

(%) SrKW4<cbTI28^$ixTV^S. 4dBc75J^tif 
6*3— T&<D%)m<nW$,&Wl 8 <£> 2 3 d Bm^?) 1 9 d Bm 

coA^flS^j»c*si/->-c^.e>ixS 0 l d b rofflH&.6TWS# 

A^)f4, gb^S 5 8%t?2 3 d Bm (£>St/>{42 0 0m 
W) "CfoSo 4 4%iH±©iW 2 3dBmta^3 
mj)-CCD 1 d b K)ESI^*»f>SU*Lfct5^8 d Bro®IS 
jc*il/vCJ|£!$$ixS. «3feSi05Bi®Llbf^-rSiitSS{4, 

w^BasK^-fSb««»7o«if±<«i» -e^sb* 

#<z> l cdH#t? ffi&-rz> 0 A&coT/R^ev^— /t-sR^ 

i4, W^BttK^y-raWMWSJi, ^*<7>Bi^tB*i§g 
[0 0 4 2] JSfc{cEl9S.U!|ai 0 Sr#Bgi"S i: , 2 h — 

"p ro^A^ig»m^^»>u^tm<4^b^^^b-^ 

feSo Ba±S*I^f4, ^WiiJ7J?:*i5i^tt 

(4, BfiiRIHifrSbf M^Cfti 1 dBWCWESoU 
-</K7>3 d B~7 d BT^lbf^^-tirSr ttiiWgfcte 
So Ud>U •^'i'2?niSK^7 1 ^S±iifiI^7 0(4, 

tL.Tz.4 dBCQ$2*rofc#lc % -t*LBifJilH:ftaS»cabs(Bft 
IfeWj^/M ^ 4 8CDr<75|Sfn(4, ^^dS 

T) »cHUTEI8JC*bft:SaJ**fAA«^7«>2<7)sp*« 

(4, *iH^Pt>-T^ ( d B c ) ^MA7Jt7J ( d B 
c) <D^975r^bTl-''S„ 2 b-y^ttTW^ 

(%) *tti£^pt>-r^ ( d b c ) (ny^ytem 1 o tc 

^ n 2£ K/nt 1 ^ M*S<S«g 7 0 {4. 1 0 d BeflErtT»*3fe£ 
(4, W^Bjffi K^-r-fMti*I§§4 0, 7 0iC<tSSl'9 
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[0 0 4 3] *»W««8M.l*W»e>»lxS=.i:/i:<, # 

T 9 0,awffi#ro««cf&A5ff^^ixS r t tfWbfr-Q-ib 
•So *3t, A^S^y M7— # 4 4, 4 6§ro±lro 

<toTH^U#^ri:iiBjp>A--e$>5. 2 4K^ 

[011 ^^fcJ:S*^K'^-f®*MB#0>II|J& 
[El 3] {£^A^t-§-^/Hc*J^Stb#SrH^-5<73 



[124] W * oft K'tf'f 9ttMHft>— J&fafcT'n y 

[126] 2 5 5yK73ryU5^-fife-h(cf^^^fi,7t-7-i'^ 
oft K/^f-fS^ yhy-^i UtfjSE** ^!7-?i 

[2 7] t-C ofe K'^-f S!*«»0>*!l?Btt*:^-*\ 
a^3*^ (dBm) MAUM?) (dBm) O0^77-efc 

[12 8] 1 9 d Bm~ 2 3 d Bm(7)iSIWA*t*roil 

K"?4!B«Mfl§K:att-*3Mi <%> ^AAt* (dB 
m) (75^9 7-C*>2> 0 

[12 9 1 w^pr >r mm^mc^rt^mmm^ 

SaCKlM"* (dBc) MA^Jt* (dBm) ©^77 

[210] #x.e>jxfctis^pi>-r^roipj#ic*5^T, 

hV^-f SbSWIii:* X<7>ME S F ET^ffll 1 

5) »c*ti-5» (%) jfrtilf»>f^©^7 7-e 



[21] 
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[04] 
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[B5] 




[1216] 



8I6S- 



SO -*-L 



£-0 



65 



□ 



^66 
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[119] 

-10 — | 




,40 H 1 1 * 

0 10 20 

A * * % (dBm) 

[Ell 01 

60 -, " I 




0+ — ■ 1 1 1 1 ■ 

-40 -30 -20 -»0 

4B2£Sior«* (dBc) 
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